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EVOLUTION OF TEACHING PRACTICAL ENDODONTOLOGY. AFIVE YEARS
RETROSPECTIVE STUDY
Abstract
Teaching of acquired knowledge and professional skills represents a great challenge in various educational
disciplines and dentistry is no exception. It is important that we define, instruct, and evaluate competencies
so that we can properly prepare our graduates to act independently in dental practice. The aim of this study
is to show the evolution of teaching practical endodontology and its effect on the clinical performance
of undergraduate dental students through their ability to treat molars before they graduate. In this
retrospective observation classes were grouped into 5 groups: I: Students were being taught via the old
traditional methods without self-assessment. II: Students were asked to prepare their own rubric system
before they come to class. III: students were given the rubric and asked to memorize it before they
come to class. IV&V: Student were given the rubric and allowed to keep it while working, do their own
self-assessment and grade their work before they ask the instructor to reassess and grade, he will then
compare his results with the ones put by the students and give him feedback. The effect of this system
on the clinical performance of the students was observed; Groups IV & V had the best results, followed
by groups II, I, and III respectively. When students were asked to memorize the rubrics before they start
applying showed to be the worst, while giving the chance to the student to follow predefined guidelines
then giving him feedback about his performance showed to be the most effective method.
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ABSTRACT: Teaching of acquired knowledge and professional skills represents a great challenge in various
educational disciplines and dentistry is no exception. It is important that we define, instruct, and evaluate
competencies so that we can properly prepare our graduates to act independently in dental practice. The aim of
this study is to show the evolution of teaching practical endodontology and its effect on the clinical performance
of undergraduate dental students through their ability to treat molars before they graduate. In this retrospective
observation classes were grouped into 5 groups: I: Students were being taught via the old traditional methods
without self-assessment. II: Students were asked to prepare their own rubric system before they come to class.
III: students were given the rubric and asked to memorize it before they come to class. IV&V: Student were given
the rubric and allowed to keep it while working, do their own self-assessment and grade their work before they
ask the instructor to reassess and grade, he will then compare his results with the ones put by the students and
give him feedback. The effect of this system on the clinical performance of the students was observed; Groups IV
& V had the best results, followed by groups II, I, and III respectively. When students were asked to memorize the
rubrics before they start applying showed to be the worst, while giving the chance to the student to follow
predefined guidelines then giving him feedback about his performance showed to be the most effective method.
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1. INTRODUCTION
Root canal treatment is one of the early stages of any treatment plan in which students are usually racing to
finalize in order to move on to the prosthetic stage to complete their requirements. This is not always possible
however as many cases present a difficulty level which could be beyond the student’s skills. Studies in
European countries have demonstrated that the standard of root canal treatment provided is generally not high.
(Boucher Yet al 2002, Dummer 1998, Saunders W P et al 1997, Sequra-Eqea 2004, Stewardson D A. 2001)
The Lebanese society is suffering from the same problem but there’s no reported studies in this regard.
There is a clear need for dental practitioners who can address this current dental health issue give good root
canal treatment service to the society. (Gatley et al 2009). As per the recommendation of the European society
of endodontology in 2013, the undergraduate student should be competent in performing good quality nonsurgical root canal treatment, De Moor et al 2013)
Assessment in applied fields such as dentistry represents an ongoing challenge for examiners due to the
subjective nature of practical work. One instructor's definition of perfect could be another's definition for
disastrous. For this reason, questions related to grading and assessments are common among faculty members
due to lack of professional training especially amongst junior clinicians and researchers who are new to the
academic environment. (Albino et al 2008) i
Therefore, there is a need to establish clear self-assessment criteria among both students and instructors.
This provides faculty members with guidelines that standardize the grading process and help students
understand the rationale behind their mark. Consequently, students can identify the level at which they stand
according to the provided rubric and hence can tackle points of weakness. Previous investigation on self-directed
learning, showed a better performance when students had control over their own learning environment (De Jong
et al 1998, Bakker et al 2017). Self-assessment has been shown to enhance active learning and improve
practical skills. (American Dental Education Association 2008)
Assessing students in applied fields such as dentistry represents an ongoing challenge for examiners due to
the subjective nature of practical work. One instructor's definition of perfect could be another's definition for
disastrous. Therefore, questions related to grading and assessments are common among faculty members due to
lack of professional training especially amongst junior clinicians and researchers who are new to this career
paths.1 (Willis 2009). O'Donnell et al (2011) proposed rubrics as a method to objectify the assessment process.
Rubrics are "scaled tools with levels of achievement and clearly defined criteria placed in a grid". (Dummer
1998) They establish clear rules for evaluation and define the criteria for performance. Such clear rules
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provide faculty members with guidelines standardizing the grading process and helping students understand the
rationale behind their mark. Consequently, students can identify the level at which they stand according to the
provided rubric and hence can tackle points of weakness. Rubrics can also be utilized by students to selfassess their work. Self- assessment has been shown to enhance active learning and improve practical skills.
(American Dental Education Association 2008) It is evident that accurate self-acknowledgment of flaws can lead
to high dexterity in any subject area especially those requiring high level of practical skills, going about such
flaws will only be a matter of time and practice for the student.
The aim of this study is to show the evolution of teaching practical endodontology and its effect on the
clinical performance of undergraduate dental students through their ability to treat molars before they graduate.
2. MANUSCRIPT:
At Beirut Arab University the student must be able to perform nonsurgical root canal treatment for multirooted teeth before graduation. Allowing undergraduate students to do this without complications has always
been a challenge to dental schools (Qualtrough et al 1999). With the increased numbers of students and
clinical instructors, quality control became more difficult and it was noticed that level of students varied widely
among students within the same class. Tendency to shift the mode of teaching into self-learning started in the
year 2011-2012 as self-assessment has been shown to enhance active learning and improve practical skills.
(ADEA 2008)
Many trials were made to ameliorate students’ performance; In the first year (group I), the preclinical
course was already set and no changes where possible but preparations for the self-learning mode had stared for
the following year, were students (group II) were asked to present to the lab with their own rubrics on a three
level grid,. In the next year (group III), a practical rubric system was created and tested (Abiad RS 2017),
students enrolled in all preclinical courses were introduced to the new rubric system in an attempt to
enhance their self-assessment skills. Instructors were familiarized with this system before the
commencement of the semester. After the instructors' induction period and beginning of the course, students
were taught how to assess their work according to the distributed rubrics. Later with the beginning of each
practical session, a relevant short video demo was used according to the type of lab activity scheduled after
which the students were given the green light to start their work according to what they have previously
studied, they were expected to self-assess their work depending on their memory from what they studied.
Practice had shown the systems used with groups II and III where hectic and non-ready students ended up as in
Group I. The years after (Group IV & V) students were asked to keep copies from the rubrics with them
throughout the lab time to be able to use it during their self-grading. The work could only be delivered after the
self-assessment has been completed. Subsequently, the instructors would assess the work using the same
rubric system. After comparison of the self-assessment grade and the one awarded by the assigned instructor,
students who had successfully matched marks were allocated bonus points for motivation. The effectiveness of
this method of self-assessment on clinical performance was measured through retrospective comparison of
the number of finished molar in the final clinical years.
This data was retrieved through the faculty's clinical digital record system "DenTrooper" where only the
finished number of molar cases completed by students of the clinical level was included in the study.
The retrieved data was divided into five groups according to the year of graduation. Graduating class of
2017 (Group V) & 2016 (Group IV) were subjected to this self-assessment teaching method whereas classes of
2013 (Group I), 2014 (Group II), and 2015 (Group III) were not. (Table 1)
Table 1: Grouping
Groups

Year of Graduation

Self-Assessment with Current Rubric System

Group I

2013

No

Group II

2014

No

Group III

2015

No

Group IV

2016

Yes

Group V

2017

Yes
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2.1 Statistical Analysis:
Descriptive statistics of the collected data were expressed as means and standard deviation for the
quantitative data, while the qualitative data was expressed as percentages. Intergrouping comparison was
performed using one way ANOVA test, while pair comparison was performed using Turkey post hoc test.
All analysis was performed with 0.05 level of set significance using the statistical software SPSS 16.0 for
Windows (SPSS Inc, Chicago, IL).
2.2 Results:
Groups IV & V showed highest percentage of completed root canal treatments at 100%. Followed by
group II, I and III at 90%, 84% and 55.93% respectively (Table 2).
Table 2: Showing percentage of students who managed to do RCT on patients’ molars during their
clinical training
Group

Number of Students
per class

Number of students treating
molars

2013

I

50

42

84

2014

II

40

35

87.5

2015

III

59

33

55.93220339

2016

IV

66

66

100

2017

V

62

62

100

Class Year

Percentage of students treating
molars

The highest average of 6.08 completed molars was among class 2017 (Group V), followed by 5.82, 3.2,
2.04, and 1.71 for groups VI, II, I, and III respectively (Table 3 Fig. 1).
Table 3: Mean number of root canal treated molars per student among the five studied classes
Class Year

Group

Number of Students
per class

Number of Molars treated
throughout the clinical courses

Average number of Molars
RCT/Student

2013

I

50

102

2.04

2014

II

40

128

3.20

2015

III

59

101

1.71

2016

IV

66

384

5.82

2017

V

62

377

6.08

499
Fig 1: Number of Molars treated throughout the clinical
courses Stem-and-Leaf Plot. Stem width:
Published by Digital Commons @ BAU, 2018

3

BAU Journal - Health and Wellbeing, Vol. 1, Iss. 3 [2018], Art. 46

One way Anova test showed a statistical difference amongst the groups (Table 4). There was
statistically significant difference between groups I & IV, I & V, II & IV, II & V, III & IV, and III & V
(P=0.0001), while there was no statistically significant difference between groups I & II, II & III, I & III,
as well as IV & V. The significant difference was shown between the groups before self- assessment &
after self-assessment while no difference among the groups before the self-assessment neither the groups
after. (Table 5)
Table 4: Mean distribution of the number of treated molars among the five groups (OneWay ANOVA Test)
Sum of Squares

df

Mean Square

F

Sig.

Between Groups

580.544

4

145.136

26.892

.000

Within Groups

1257.511

233

5.397

Total

1838.055

237

Table 5: Pair comparison of mean distribution of the number of treated molars among the five groups (Turkey’s
Post Hoc Tests)
(I) Group

Group I (2013)

Group II (2014)

Group III 2015

Group IV 2016

Group V 2017

(J) Group

Mean Difference (I-J)

Sig.

Group II

-1.22857

.145

Group III

-.63203

.769

Group IV

-3.61688*

.000

Group V

-3.65207*

.000

Group I

1.22857

.145

Group III

.59654

.828

Group IV

-2.38831*

.000

Group V

-2.42350*

.000

Group I

.63203

.769

Group II

-.59654

.828

Group IV

-2.98485*

.000

Group V

-3.02004*

.000

Group I

3.61688*

.000

Group II

2.38831*

.000

Group III

2.98485*

.000

Group V

-.03519

1.000

Group I

3.65207*

.000

Group II

2.42350*

.000

Group III

3.02004*

.000

Group IV

.03519

1.000

* The mean difference is significant at the 0.05 level.
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3. DISCUSSION:
The results showed that approaches which require students to produce their own list of assessment criteria or
even study the rubric prior to class were less effective.
Group III had the poorest performance which might be due to increased number of students in class, this
required more instructors in the lab sessions which may have included more inter-instructor variability and
subjective assessment (In smaller classes with less number of instructors this may be less evident).
Memorizing the rubric proved to be an ineffective method among this group. The performance of group II was
better than group I and III and this might be due to the lower number of students in comparison to the other
classes, or could be due to the effort the students exerted while preparing their own rubric; However, group
IV & V still performed better by all means although they had the highest number of students enrolled.
By the end of their clinical training, all students of the graduating class 2016 & 2017 (Group IV and V) had
gained enough confidence and skills
to complete root canal treatments on patients’ molars before
graduation in comparison to the previous year (Group III) where only 55.93% of the students were able to
achieve this target. Although group III was supposed to be using the self-assessment method but most of the
students presented not ready to class and since they don’t have the document in their hands they ended up as in
group I waiting for the instructor judgement without having the chance to discuss the case. Retrospective
comparison showed that groups IV and V students finished 384 and 377 molar root canal treatments successively
during 2 years of clinical practice in comparison to 101,128, and 102 molars for the groups III, II, and I
successively.
Moreover, the average number of molars treated per every student has dramatically increased to 5.82
molars/ students for group IV, after it was 1.7 in the previous year (Group III). The way this self-assessment was
applied apparently had moved the students from novice stage in the levels of competence.( Willis 2009), this is
mostly due to the immediate feedback that was given to the students of groups IV & V that was not the option
with group III students who received the same preparations for the course except being allowed to keep the
document with them while working,neither grous I & II. If clinical skills were practiced without feedback or
evaluation, errors are usually reinforced rather than corrected (Dunnington et al 1994, ESE 2001). This
immediate feedback gave the students more experience in a shorter time helping them to have higher stress
management ability in comparision to the previous groups although they all within the same age range
(Abiad RS 2018); thus they were able to deal with more complex cases such as RCT for molars which are usually
stressful to a graduated dentist not only a student.
4. CONCLUSIONS
Well-designed self-assessment procedures, careful planning and proper follow up are the key to
successfully develop the students' self-assessment skills and hence their practical abilities and self-confidence.
For an effective educational experience, students should be allowed enough time to thoroughly apply the
self - assessment criteria to their own work instead of other approaches that proved to be confusing to the
students. Proper application of the self-assessment criteria is key to developing proper understanding of the
subject.If the student is properly skilled with the practical part, he will save so much time during the clinics as
he will mainly need his instructor to discuss clinical issue or to help with the difficult situation.
Provided that only simple cases are referred to undergraduate students, technical part of root canal treatment
must not be time consuming if the student is properly trained on how to assess his own work.
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